A quantitative one-dimensional magnetic resonance imaging technique in adjuvant arthritis: the assessment of disease progression and indomethacin efficacy.
To demonstrate the use of a one-dimensional proton (1H) nuclear magnetic resonance (NMR) imaging technique to noninvasively monitor the progression of adjuvant arthritis and its response to indomethacin treatment in Lewis rat leg joints. The total hydrogen content of a defined volume of the joint was quantitated at selected time points. The differences in proton T2 relaxation times allowed for characterization and quantitative separation of the fluid (relatively long T2) and nonfluid (relatively short T2) components of hydrogen content in the defined volume. The estimates of hydrogen content of both long and short T2 tissue components were used to assess the severity of the disease and its regression with indomethacin treatment. A progressive increase of the 2 components of hydrogen content in saline treated arthritic rats is consistent with histological examinations. After 19 days of treatment, 0.1 mg/kg/day and 0.5 mg/kg/day of indomethacin reduced the fluid component (primarily from inflammatory edema) in arthritic leg joints by 39 and 77% respectively, compared to the saline treated arthritic rats. The higher dose of indomethacin also significantly reduced the nonfluid component (primarily from cellular content) suggesting a reduced influx of inflammatory cells into the affected areas. The paw volume measurements, radiologic changes, and histopathology also showed the regression of adjuvant arthritis on treatment. The study demonstrated that the NMR method has the sensitivity required to assess the treatment efficacy in adjuvant arthritis and suggests its possible utility in early diagnosis and monitoring of therapy in clinical arthritis on human extremities.